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DEPARTMENT  OF  DEFENSE 

Corps  of  Engineers,  Department  of  the 
Army 

(33  CFR  Part  343] 

Evaluation  of  Nonstructural  Measures 
[ER  1105-2-353];  Proposed  Evaluation 
Procedures 

AGENCY:  Corps  of  Engineers.  DOD. 
action:  F*roposed  rule. 

summary:  This  regulation  establishes 
guidance  for  evaluation  of  the  economic 
feasibility  of  using  nonstructural 
measures  for  prevention  of  flood 
damages.  This  regulation  is  consistent 
with  the  substantive  planning 
requirements  of  the  U.S.  Water 
Resources  Council  (WRC),  Principles 
and  Standards  (P&S).  The  evaluation 
procedures  will  be  used  by  the  U.S. 
Army  Corps  of  Engineers  in  the  Civil 
Works  planning  program. 

DATE:  Comments  on  the  proposed 
evaluation  procedures  may  be  sent  to 
the  address  below  on  or  before  May  21. 
1979. 

ADDRESS:  Department  of  the  Army 
Office  of  the  Chief  of  Engineers  ATTN; 
DAEN-CWP-A,  Washington.  D.C.  20314. 
FOR  FURTHER  INFORMATION  CONTACT:  Ed 
Cohn,  Chief  of  Economic  Social  Section. 
Plan  Formulation  and  Evaluation  Branch 
Planning  Division,  Directorate  of  Civil 
Works  (202)  693-7320. 

SUPPLEMENTARY  INFORMATION:  In 
Section  73  of  the  Water  Resources 
Development  Act  of  1974,  Congress 
established  a  policy  that  full 
consideration  be  given  to  nonstructural 
alternatives  for  Flood  Plain 
Management.  Section  73  requires  that; 

“In  the  Burx’ey,  planning,  or  design  by  any 
Federal  agency  of  any  project  involving  flood 
protection,  consideration  shall  be  given  to 
nonstructural  alternative  to  prevent  or  reduce? 
flood  damages  including,  but  not  limited  lo. 
floodproofing  of  structures;  flood  plain 
regulation;  acquisition  of  flood  plain  lands  for 
recreational.  Fish  and  wildlife,  and  other 
public  purposes;  and  relocation  with  a  view 
of  formulating  the  most  economically, 
socially,  and  environmentally  acceptable 
means  of  reducing  or  preventing  flood 
damages.” 

In  his  message  to  Congress  of  June  b. 
1978  on  water  policy,  the  President  also 
emphasized  the  explicit  formulation  and 
consideration  of  nonstructural 
alternatives  whenever  structural 
alternatives  are  considered. 

This  regulation  addresses  the 
evaluation  of  the  National  Economic 
Development  (NED)  benefits  and  costs 


resulting  from  two  of  the  nonstructural 
measures  identiHed  in  Section  73,  Pub. 

L.  93-251.  Benefit  evaluation  of  other 
types  of  flood  damage  prevention 
measures  is  contained  in  33  CFR  Part 
341.  The  public  is  invited  to  participate 
in  the  adoption  of  final  rules  on  the 
methodologies  to  evaluate  evacuation 
and  relocation  alternatives.  Of 
particular  concern  to  the  Corps  of 
Engineers  is  that  nonstructural  measures 
be  evaluated  according  to  sound 
economic  principles.  The  proposed 
evaluation  procedures  have  been 
determined  by  the  Department  of  the 
Army  to  be  the  most  appropriate 
application  of  economic  theory  to 
evacuation  and  relocation  for  flood 
damages  prevention. 

In  his  water  policy  message,  the 
President  also  directed  the  Water 
Resources  Council  to  prepare  a  manual 
which  will  ensure  that  benefits  and 
costs  all  calculated  using  the  best 
techniques  and  will  provide  for 
consistent  application  of  the  Principles 
and  Standards.  This  regulation  will  be 
revised,  as  required,  to  be  consistent 
with  the  manual. 

Note. — The  Corps  of  Engineers  has 
determined  that  this  regulation  does  not 
contain  a  major  prt^osal  requiring 
preparation  of  an  Inflation  Impact  Statement 
under  Executive  Order  11821  and  OMB 
circular  A-107. 

Dated;  March  27. 1979. 

Williain  E.  Lakejr. 

Lttnilpnanl  Colonel  Corps  of  Engineers,  .^ssislanl  E)uicuiivr 
Director.  Engineer  Staff. 

PART  343— EVALUATION  OF 
NONSTRUCTURAL  MEASURES  [ER 
1105-2-353] 

Sec. 

343.1  Purpose. 

343.2  Applicability. 

343.3  Reference. 

343.4  Policy, 

343.5  General  principles  and  standards  of 
benefit  evaluation. 

343.6  Analysis  of  with  and  without  project 
conditions. 

343.7  Benefit  measurement. 

343.8  NED  costs. 

343.9  Presentations. 

APPENDIX  A — Illustrative  Presentation 
Format. 

Authority:  Sec.  73.  Water  Resources 
Development  Act  of  1974,  Pub.  L.  93-251,  88 
Stat.  32  (U.S.C.  701b-ll). 

§  343.1  Purpose. 

This  regulation  provides  instructions 
for  the  evaluation  of  National  Economic 
Development  (NED)  benefits  and  costs 
for  evacuation  and  relocation  as  non¬ 
structural  measures  for  Flood  Plain 
Management. 


L  '' 


§343.2  Applicability. 

This  regulation  is  applicable  to  all 
OCE  elements  all  field  operating 
agencies  having  Civil  Works 
responsibilities. 

§  343.3  Reference. 

(a)  Section  73.  Pub.  L.  93-251,  Water 
Resources  Development  Act  of  1974  (88 
Stat.  32.)  March  7. 1974. 

(b)  Pub.  L.  91-646,  Uniform  Relocation 
Assistance  and  Real  Property  Policy  Act 
of  1970,  (42  U.S.C.  4601-4651),  January  2. 
1971,  Initial  Edition. 

(c)  Executive  Order  11988,  Flood  Plain 
Management  (43  FR  6030,  February  12. 
1978) 

(d)  Part  351  of  this  Chapter. 

§  343.4  Policy. 

Section  73  of  the  Water  Resources 
Development  Act  of  1974  (Pub.  L.  93- 
251)  indicates  congressional  intent  that 
full  consideration  be  given  to  non¬ 
structural  alternatives  for  Flood  Plain 
Management.  In  a  message  to  Congress 
of  June  6, 1978  on  water  policy,  the 
President  directed  the  Water  Resources 
Council  to  improve  implementation  of 
the  Principles  and  Standards  (P&S)  by 
“requiring  the  explicit  formulation  and 
consideration  of  a  primarily  non¬ 
structural  plan  as  one  alternative 
whenever  structural  water  projects  or 
programs  are  planned.”  The  President 
also  emphasized  a  commitment  to 
national  enconomic  development  and 
environmental  quality  as  the  basic 
planning  objective  of  the  P&S  in  his 
water  policy  message.  Part  341  of  this 
Chapter  states  the  principles,  standards 
and  procedures  for  evaluating  NED 
benefits  for  all  Flood  Plain  Management 
plans.  This  regulation  interprets  and 
supplements  that  regulation  for  the 
specific  cases  of  evacuation  and 
relocation. 

§  343.5  General  principles  and  standards 
of  benefit  evaluation. 

As  stated  in  Section  341.21  of  this 
Chapter,  programs  affecting  water  and 
related  land  resources  may  contribute  to 
NED  by  making  adjustments  in  the 
manner  and  mode  of  flood  plain  land 
use  in  recognition  of  the  flood  hazard.  In 
such  cases,  the  proper  benefit  standard 
is  the  willingness  of  users  (benefiting 
activities)  to  pay  for  implementation  of 
the  plan.  Section  341.22  of  this  Chapter, 
in  evaluating  evacuation  and  relocation 
plans,  the  term  “user”  must  be  broadly 
construed  because  a  key  part  of  the 
evaluation  of  these  kinds  of  plans  is  the 
evaluation  of  the  economic  externalities 
associated  with  existing  uses  of  the 
flood  plains.  Measurement  of  these 
externalities  is  discussed  in  paragraph  7. 
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Relocation  or  evacuation  of  existing 
flood  plain  activities  may  be 
economically  justiHed  in  situations 
where: 

(a)  The  use  (with  the  project)  of  the 
flood  plain  in  a  way  compatible  with  the 
flood  hazard  (e.g.,  recreational)  yields  a 
higher  net  economic  return  than  the 
current  use  of  the  flood  plain,  or 

(b)  The  current  (without  project)  use 
of  the  flood  plain  has  greater  costs  than 
benefits  from  a  national  perspective  and 
is  maintained  either  because  of  a  lack  of 
information  on  the  part  of  the  flood 
plain  occupants  or  because  part  of  the 
cost  of  flood  damages  have  been 
externalized. 

§  343.6  Analysis  of  with  and  without 
project  conditions. 

The  economic  justification  of  any 
measure,  whether  structural  or  non- 
structural,  which  cause  a  change  in  the 
use  of  the  flood  plain  must  be  based  on 
an  increase  in  the  national  income  as  a 
result  of  a  more  efficient  use  of  water 
and  land  resources  with  versus  without 
the  project.  Therefore,  in  accounting  for 
the  benefits  of  relocation  or  permanent 
evacuation  measures,  an  evaluation  of 
the  use  which  will  be  made  of  the  flood 
plain  after  such  measures  are 
implemented  is  required.  Thus,  a  careful 
assessment  of  the  value  of  the  affected 
flood  plain  with  the  project  as  well  as 
without  the  project  is  an  important  part 
of  any  evaluation  of  these  types  of  flood 
damage  reduction  measures.  In 
projecting  the  with-project  condition,  a 
broad  range  of  alternatives  should  be 
considered  to  insure  that  the  highest  and 
best  use  of  the  flood  plain  is  identified. 

In  projecting  the  without  condition, 
careful  consideration  of  the  economic 
life  of  structures  in  the  flood  plain  must 
be  made.  Hence,  the  analyst  must 
determine  if,  without  a  project,  the 
existing  activities  would  leave  the  flood 
plain.  This  determination  should  be 
based  upon  a  number  of  factors, 
including  a  comparison  of  the  benefits  of 
continued  flood  plain  occupancy  in  light 
of  flood  damages  and  related  expenses 
actually  borne  by  the  individual 
occupant,  the  social  setting,  and  recent 
versus  projected  flood  history.  In  no 
event  will  benefits  be  claimed  for 
relocating  or  evacuating  new  structures 
which  might  locate  on  the  flood  plain 
without  a  project. 

§  343.7  Benefit  measurement. 

The  benefit  from  relocation  and 
evacuation  plans  is  the  net  income 
earned  by  activities  occupying  the  flood 
plain  with  the  project  plus  that  portion 
of  the  flood  damages  reduced  by  the 
project  which  is  not  borne  by  the 


without-project  flood  plain  occupants. 
Reduction  of  flood  damages  projected  to 
be  borne  by  without-project  flood  plain 
occupants  are  not  to  be  counted  as 
project  benefits. 

(a)  The  net  income  (earned)  with  the 
project  may  be  estimated  directly  based 
on  an  analysis  of  a  specific  land  use 
with  the  project.  An  example  of  this 
approach  would  be  where  the  lands 
would  be  developed  for  receation.  The 
projected  recreation  benefits  would 
constitute  the  gross  income  (earned  on 
the  flood  plain)  and  would  be  shown  as 
a  project  benefit.  Alternatively,  in 
situations  where  no  specific  public  use 
is  planned  and  the  land  could  be  resold 
with  an  encumbered  title  which  assures 
that  future  uses  would  be  consistent 
with  Executive  Order  11988  on  Flood 
Plain  Management,  the  estimated 
market  value  of  the  land  with  an 
encumbered  title  will  be  included  as  a 
benefit. 

(b)  An  open  space  use  of  the  flood 
plain  with  project  may  give  rise  to  a 
positive  externality  on  adjacent  lands. 
This  positive  externality  reflects  the 
amenity  of  living  near  park  land  or  open 
space  and  may  be  measured  as  the 
projected  increase  in  market  value  of 
property  adjacent  to  the  encumbered 
flood  plain.  Such  benefits  must  meet  the 
test  of  any  NED  benefit  and,  thus  must 
be  documented  by  empirical  evidence. 
Care  must  also  be  taken  to  avoid  double 
counting  of  benefits,  e.g.,  changes  in 
market  value  of  properties  adjacent  to  a 
restored  flood  plain  may  reflect 
recreation  or  open  space  benefits  to 
occupants  of  those  properties. 

(c)  Without-project  land  uses  result  in 
flood  damages  and  other  costs 
associated  with  occupation  of  the  flood 
plain  by  activities  which  are 
incompatible  with  the  flood  hazard.  The 
portion  of  these  costs  actually  borne  by 
flood  plain  activities  themselves  are 
reflected  in  the  market  value  of  the  flood 
plain  lands.*  The  other  part  of  the  costs 
is  external  to  the  activities  in  the  flood 
plain.  These  external  costs  of  flood  plain 
occupancy  are  typically  borne  by 
taxpayers  or  firms  providing  services  to 
flood  plain  activities.  Examples  of  such 
costs  are  subsidized  flood  insurance, 
flood  emergency  costs  and  flood 
damages  to  utility,  transportation  and 
communication  systems.  Reduction  of 
externalized  costs  of  flood  plain 


'  Market  values  of  land  also  reflect  the  extent  of 
knowledge  of  the  flood  threat,  attitudes  toward  risk, 
private  discount  rates  and  planning  horizons, 
locational  advantage,  projected  land  uses,  and 
availability  of  alternative  parcels.  While  limited 
awareness  of  the  flood  hazard  may  result  in  a  over¬ 
valuation  of  flood  plain  lands  by  the  market,  there  is 
no  basis  for  either  adjusting  project  costs  or  benefits 
to  account  for  this. 


occupancy,  that  is,  reduction  of  costs 
not  borne  by  the  flood  plain  activities 
can  be  a  major  benefit  of  projects  to 
evacuate  or  relocate  flood  plain 
activities.  Reduction  of  flood  damages 
borne  by  flood  plain  activities,  because 
they  are  already  accounted  for  in  the 
fair  market  value  of  flood  plain 
properties,  cannot  be  claimed  as  a 
project  benefit. 

(d)  One  category  of  external  costs 
associated  with  flood  plain  occupancy 
that  can  be  avoided  by  a  removal  plan  is 
public  compensation  for  private  flood 
damages  through  the  subsidized  Federal 
Flood  Insurance  Program.  Expressing 
savings  in  these  external  costs  as 
project  benefits  is  appropriate  for 
properties  in  communities  which 
participate  in  the  Federal  Flood 
Insurance  Program  or  are  expected  to 
participate  in  the  without-project 
condition.  This  benefit  is  based  on 
reduction  of  insurable  flood  damages. 
Insurable  flood  damages  are  to  be 
projected  over  the  life  of  the  project 
with  careful  attention  being  paid  to  the 
projected  without  condition.  The 
projection  of  insurable  flood  damages  is 
to  be  based  upon  traditional  depth- 
damage-frequency  relationships  used  in 
projecting  total  flood  damages. 

However,  projected  total  damages  are  to 
be  reduced  by  subtracting  (1)  losses 
which  are  non-insurable  either  because 
they  are  not  in  insurable  loss  categories 
or  they  exceed  the  coverage  limits  of  the 
subsidized  program;  (2)  the  deductible 
portion  of  each  expected  flood  damage 
event:  and  (3)  the  annual  cost  of  the 
insurance  premium  paid  by  the 
policyholders.  For  this  benefit 
calculation,  it  is  to  be  assumed  that  all 
eligible  parties  purchase  subsidized 
insurance.  This  assumption  is 
appropriate  because  the  market  value  of 
properties  which  determine  project  costs 
reflect  the  availability  of  the  program, 
not  the  extent  of  its  utilization  by 
current  flood  plain  occupants. 

(e)  A  national  cost  of  the  flood 
insurance  program  is  the  cost  of  its 
administration.  For  flood  insurance 
policies  actually  in  effect  at  the  time  of 
the  study,  a  benefit  equal  to  the  cost  for 
servicing  the  policies  can  be  claimed. 
This  benefit  may  be  based  upon  the 
average  cost  per  policy  including  agent 
commission  servicing  and  claims 
adjusting  costs.  FIA  should  be  contacted 
to  obtain  such  costs. 

(f)  Other  public  or  otherwise 
externalized  costs  associated  with  use 
of  the  flood  plain  costs  which  can  be 
avoided  by  evacuation  or  relocation  of 
these  flood  plain  activities  are  project 
benefits.  Examples  of  such  costs  are 
emergency  evacuation  costs,  flood 
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fighting  costs,  and  repairs  to  public 
facilities  and  utilities  as  a  result  of  flood 
losses.  Whenever  these  costs  are  not 
specifically  charged  to  flood  plain 
occupants,  they  are  a  proper  NED 
benefit  of  plans  which  remove  activities 
from  flood  plains. 

§343.8  NED  costs. 

The  principle  is  that  the  NED  costs  are 
those  which  reflect  fair  market  values. 
Therefore,  increased  acquisition  costs 
due  to  Pub.  L.  91-646,  Uniform 
Relocation  Assistance  and  Real 
Property  Policy  Act  of  1970,  will  be 
treated  as  flnancial  costs  only  and  will 
be  assumed  to  at  least  equal  the  social 
benefits  thus  derived.  The  BCR  will 
exclude  such  costs  and  benefits.  In  the 
case  of  physical  relocation  of  structures, 
a  benefit  equal  to  the  market  value  of 
the  relocation  sites  with  the  relocated 
structures  should  be  claimed.  In  the  case 
of  evacuation,  a  cost  offset  equal  to  the 
market  value  of  salvageable  material 
should  be  claimed.  In  estimating  annual 
O&M  costs  when  a  specific  with  project 
land  use  is  planned,  the  repair  of  flood 
damages  to  any  facilities  to  be  placed 
on  the  flood  plain  must  be  included  as  a 
project  cost.  Also  the  costs  of  cleanup  of 
debris  deposited  by  floods  should  be 
included  if  appropriate  to  the  with- 
project  use  of  the  flood  plain. 

§  343.9  Presentations. 

Illustrative  presentation  formats  are 
shown  in  Appendix  A. 

Appendix  A — Illustrative  Presentatioa 
Format 

Accounting  for  NED  Benefits  and  Costs  of 
Permanent  Evaluation  and  Relocation 
Measures  Which  Reduce  Flood  Damages 

Example  I:  Plan  Which  Permanently 
Evacuates  Current  Uses  From  Flood  Plain 
and  Converts  Flood  Plain  to  New  Use  But 
Does  Not  Physically  Relocate  Structures  to 
Flood-Free  Sites 

NED  costs 

First  Costs. — Acquisition  of  Land.?  and 
Structures  in  Flood  Plain  at  Fair  Market 
Value  (Exclude  Pub.  L  91-646  Co.sts  from 
Economic  Costs) 

Removal  of  Structures  from  Flood  Plain 
(Net  of  Market  Value  of  Salvageable  Items) 

Conversion  of  Vacated  Flood  Plains  to 
New  Use 

Contingencies 

Engineering,  Supervision  and 
Administration 

Annual  Costs — Interest  and  Amortization 
of  First  Costs  Operations  and  Maintenance 
Associated  with  New  Use 

NED  benefits 

Annual  Benefits. — Reduction  of 
Externalized  Flood  Damages,  e.g.,  Reduction 
of  Insurable  Flood  Damages.  Reduction  of 
Emergency  Evacuation  Costs  and  Other 


Emergency  Costs,  Reduction  of  Flood 
Damages  to  Utility,  Transportation  and 
Communication  Systems,  and  Other  Public 
Savings  (e.g..  Savings  in  Insurance  Company 
Administration  Costs) 

Benefits  from  Flood  Plain’s  New  Use,  e.g.. 
Value  of  Recreation  Visitor  Day 
Other.  e.g..  Locational  advantage  Accruing 
to  Off-Flood  Plain  Properties  Adjacent  to 
Open  Space 

Example  II:  Plan  Which  Permanently 
Evacuates  Current  Uses  From  Flood  Plain, 
Converts  Flood  Plain  to  New  Use  and 
Relocates  Structures  to  Flood-Free  Sites 

NED  costs 

First  Costs. — Acquisition  of  Lands  and 
Structures  in  Flood  Plain  at  Fair  Market 
Value  (Exclude  Pub.  L.  91-646  Costs  from 
Economic  Costs) 

Acquisition  of  Lands  for  Relocation  Sites 
Preparation  of  Relocation  Sites 
Transfer  of  Structures  to  Relocation  Sites 
Conversion  of  Vacated  Flood  Plain  Lands 
to  New’  Use 
Contingencies 

Engineering,  Supervision  and 
Administration 

Annual  Costs. — Interest  and  Amortization 
of  First  Costs,  Operations  and  Maintenance 
Associated  with  New  Use  (If  Applicable) 

NED  benefits 

Annual  Benefits. — ^Reduction  of 
Externalized  Flood  Damages,  e.g..  Reduction 
of  Insurable  Flood  Damages.  Reduction  of 
Emergency  Evacuation  Costs  and  Other 
Emergency  Costs,  Reduction  of  Flood 
Damages  to  Utility,  Transportation  and 
Communication  Systems,  and  Other  Public 
Savings  (e.g..  Savings  in  Insurance  Comp.iny 
Administration  Costs) 

Annualized  Market  Value  of  Relocation 
Sites  with  Structures 

Benefits  from  Flood  Plains  in  New  Use.  e.g.. 
Annualized  Market  Value  of  Urban  Renewal 
Lands  for  Uses  Compatible  with  Flood 
Hazard 

’  Other,  e  g..  Locational  Advantage  Accruing 
to  Off-Flood  Plain  Properties  Adjacent  to 
Open  Space 

[re  D<ic  79-10115  Filed  4-3-7»  8:45  am] 

BILLING  CODE  3710-92-M 


